Live cell quality control and utility of real-time cell electronic sensing for assay development.
In this paper we have explored the utility of the real-time cell electronic sensing (RTCES, ACEA Biosciences Inc., San Diego, CA) system for monitoring the quality of live cells in cell-based assays as well as for assay development. We have demonstrated that each cell type displays unique growth kinetic profiles that provide a quantitative account of cell behavior and can be used as a diagnostic tool for cellular quality control. The utility of the specific signature patterns was shown by demonstrating the significant differences in primary cell behavior depending on the supplier. In addition, the RT-CES system was able to differentiate cell behavior depending on the passage stage of the cells. The utility of the RT-CES system as an assay development tool was demonstrated in cytotoxicity assays. The RT-CES system not only provides information regarding the potency of cytotoxic compounds, but in addition relates potency to the rate of the response for each concentration of the compound tested, which is important for understanding the mechanism of compound action. Moreover, real-time display of cytotoxicity data by the RT-CES system allows for calculation of real-time 50% inhibitory concentration (IC50) values or determination of optimal IC(50) value. In summary, the RT-CES system provides high content and information-rich data that are beyond the scope of single-point assays.